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diameter, fixing the toner on the copying paper by pressing and then 
mechanically separating the toner from the copying paper. 
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copying paper. The resolving power of picture is lowered at <2000 units. The 
fine protrusion is not specified, and the glass bead powder obtained by 
crushing glass, atomizing and heating the obtained fine powder, the protrusion 
obtained by electrically napping a plastic sheet, etc., are used. In the 
copying paper, fine toner particles are mechanically recovered from the paper 
by suction of a vacuum pump, attraction of a magnetic force, etc. 
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(54) REPRODUCIBLE COPYING PAPER AND ITS PRODUCING AND REPRODUCING METHOD 

(57)Abstract 

PURPOSE: To easily erase the copied pattern on a copying paper, especially a facsimile copying paper, by 
transferring a toner on the copying paper having a specified number of fine protrusions having specified average 
height and diameter, fixing the toner on the copying paper by pressing and then mechanically separating the toner 
from the copying paper. 

CONSTITUTION: Two thousand or more units of fine protrusions having 10-100μm height and 10-100μm 
average diameter are provided per cm2 of a copying paper. The resolving power of picture is lowered at <2000 units. 
The fine protrusion is not specified, and the glass bead powder obtained by crushing glass, atomizing and heating the 
obtained fine powder, the protrusion obtained by electrically napping a plastic sheet, etc., are used. In the copying 
paper, fine toner particles are mechanically recovered from the paper by suction of a vacuum pump, attraction of a 
magnetic force, etc. 
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Japanese Laid-Open Patent Application No. HE I 6-43682 
Published On: February 18, 1994 
Filing Number: 4-218153 
Filing Date: July 24, 1992 
5 Title: RECYCLABLE COPY PAPER AND METHODS OF 

MANUFACTURING AND RECYCLING SAME 

Page 2 Column 1 Line 27 to Page 3 Column 4 Line 27 
[0001] 

10 [FIELD OF THE INVENTION] The present invention 

relates to an electrophotographic type copy paper which 
can be repeatedly reused. 
[0002] 

[DESCRIPTION OF THE RELATED ART] Although 
15 electrophotographic copying methods have become widely 

popularized, unneeded copied documents are abandoned 
because the copied text patterns cannot be removed. 
Although abandoned paper can be recycled as recycled 
paper, many disadvantages arise inasmuch as the processes 
2 0 of collecting, sorting, deinking and the like incur costs, 

and the quality of the recycled paper is low, and the 
recovery rate is basically low. 
[0003] 

[ Problems that the Invention is to Solve ] An 
25 object of the present invention is to provide a copy 

paper, and specifically a copy paper for facsimiles, 
which is an erasable copy paper from which the copied 
text patterns can be removed by a simple operation. For 
example, when such a facsimile copy paper is used, first, 
30 obtained information is sorted for saving or discard, 

information to be permanently saved is normally again 
reproduced by copying for preservation, and discard paper 



1 



r 



including the used recopy can have the copied text 
patterns erased therefrom so as to be repeatedly reusable, 
for the purpose of economizing on needless waste of paper 
resources . 
5 [0004] 

[Means of Solving the Problems] The present 
inventors discovered, in conventional electrophotographic 
copying using toner powder, that once a toner text 
pattern is anchored to a sheet the toner text pattern 

10 cannot be removed because the toner particles are adhered 

to the copy sheet by fusing a resin having a low melting 
point, but if a particle powder having the property of 
maintaining a constant shape simply by compression is 
used and a copy text is formed using these toner 

15 particles between projections provided on the surface of 

a sheet using a conventional electrophotographic method 
and this toner is maintained on the sheet by compression 
alone without being fused, then after the text pattern 
anchored by simple mechanical compression has been used, 

2 0 the text pattern can be removed simply using a mechanical 

method such as suction, vibration, magnetic force and the 
like, and the present invention resulted from this 
knowledge. That is, the present invention comprises the 
aspects described below. 

25 [0005] (1) A method for recycling copy paper, 

in which a toner is transferred by an electrophotographic 
photosensitive body to a copy sheet provided with fine 
projections having an average height of 10*^100 jim and an 
average diameter of 10^100 \*m and the projection density 

30 on the sheet is 2000/cm 2 or greater, the toner is anchored 

to the copy sheet by applying pressure, then the toner is 
removed from the copy sheet by a mechanical method. 



2 



(2) The method for recycling copy paper claimed 
in Claim 1, wherein the toner is a resin powder having a 
low melting point and includes a magnetic powder. 

(3) A recyclable copy paper provided with fine 
projections having an average height of 10^100 |xm and an 
average diameter of 10^100 (uti and the projection density 
on the sheet is 2000/cm 2 or greater. 

(4) The recyclable copy sheet claimed in Claim 
3, wherein the fine projections are a colorless inorganic 
powder . 

(5) The recyclable copy paper claimed in Claim 
3, wherein the fine projections are fine fibers rising 
from the copy sheet. 

(6) A method for manufacturing a recyclable 
copy paper in which the surface of a sheet is provided 
with points of application of a thermosetting or 
photosetting liquid adhesive in a pattern of regular 
lattice point in a density of 2000/cm 2 or more by 
silkscreen printing method, then the sheet is dusted with 
inorganic fine particles, the inorganic fine particles 
adhere to the points of applied adhesive, then the sheet 
is exposed to light radiation or heat or allowed to stand 
to harden the adhesive. 

(7) The method of manufacturing a recyclable 
copy paper claimed in Claim 6, wherein the inorganic 
particles are glass beads . 

[0006] The sheet used in the present invention 
may be a plastic sheet such as natural paper or synthetic 
paper, and laminate layered sheets of same. The toner 
used for copying on the paper of the present invention 
has an average particle size of 5*^15 (im, and is not 
specifically limited insofar as a magnetic particle is 



used such as iron or the like con tras table by magnetic 
force. In particular, usable toner includes the toners 
used in conventional electrophotographic copying methods 
which use a resin having a low melting point as a binder. 
5 The resin is not compulsory in the recycling method of 

the present invention, but when a normal copy toner is 
used, an advantage is the text pattern can be anchored to 
the copy sheet simply by applying heat when the copy 
sheet is to be preserved permanently, and a further 

10 advantage is the stability of the copy image of the paper 

of the present invention because the particles readily 
become ensnared between the fine projections on the paper 
of the present invention since the toner particles have 
angles of nonstandard shape directly after the resin is 

15 pulverized. 

[0007] The fine projections of the copy paper 
of the present invention have a height of 10^100 \ua and 
an average diameter of 10^100 jtm, and the density of 
projections on the paper is 2000/cmfine projections 

2 0 having an average height of 10*^100 |jin and an average 

diameter of 10*^100 |wm and the projection density on the 
sheet is 2000/cm 2 or greater, and preferably 5000/cm 2 . 
When the density of projections is less than 2000/cm 2 , 
image resolution is reduced. The material of the fine 
25 projections is not specifically limited, for example, 

glass bead powder obtained by heating a fine power 
produced by pulverizing glass while in a nebulous state, 
and fine projections raised electrically on a plastic 
sheet may be used. When using fine glass beads, first, 

3 0 instead of using ink, a thermosetting or photosetting 

liquid adhesive is silkscreen printed on the sheet in a 
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fine dot pattern having a regular array. Fine adhesive 
spots can be adhered to the surface of the sheet in a dot 
pattern of regular array such as a lattice shape or 
equilateral triangle shape on the surface of the sheet by 
5 silkscreen printing. The diameter of the printed 

adhesive is desirably the same degree as the average size 
of the powder used for the projections. When the 
diameter is larger two or more particles adhere to the 
same point, so as to disrupt the regularity of the 

10 projections. When the adhesive has a low viscosity, the 

glass bead particles are dusted when the adhesive is in a 
state of slightly advanced hardening reaction. 

[0008] The original edition of the silkscreen 
plate can be manufactured having 2000^80000 points per 

15 cm 2 on the sheet surface using photosetting resin. When 

glass bead powder is dusted over the adhesive dot 
pattern directly after printing, the glass bead particles 
adhere on each adhesive dot. Then, the adhesive is cured 
by heating the sheet or exposing the sheet to light 

2 0 allowed to stand at room temperature. When the adhesive 

hardens and the glass beads are hard bonded, such that 
there is no viscosity, toner can no longer be adhered 
although contact is made. Using a pressure sensitive 
adhesive as the adhesive in manufacturing the paper of 

25 the present invention is not desirable inasmuch as toner 

will adhere to the adhesive. The curable adhesive used 
in the present invention is not specifically limited, and 
examples of usable adhesives include amino resins 
generated by reaction of formalin and a compound 

30 including an amino group such as urea resin, ethylene 

urea, melamine, benzoguanamine and the like, phenol resin, 
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epoxy resin, furan resin, polyisocyanate resin and the 
like. 

[0009] The recycling method of the present 
invention first transfers a contrasted toner image from 
5 an electrophotographic photosensitive body onto the paper 

of the present invention by a normal photocopy method, 
presses this toner on the sheet by a small roller having 
surface adhesion characteristics such as a silicone 
roller, Teflon roller or the like at room temperature, so 

10 as to anchor the toner image to the sheet surface. A 

toner image anchored to the sheet surface in this way is 
not disturbed even through handling contact, nor does the 
toner adhere to the hand. The toner image copied to the 
paper of the present invention may be handled identically 

15 to a conventional electrophotographic method copy sheet. 

The toner particles can be collected from the surface of 
the copy paper of the present invention by a mechanical 
method, e.g., suction by a vacuum pump, attraction by 
magnetic force and the like. For example, Using these 

2 0 methods, when toner particles are suctioned/attracted the 

sheet surface is vibrated directly before 
suctioning/attracting, or the toner particles may be 
easily beforehand removed using a brush with excellent 
efficiency. Furthermore, toner collection also may be 

25 accomplished by inverting the paper sheet and passing the 

copy surface which has toner above a roller away from the 
surface and having a small curvature so as to contact the 
suction port of a vacuum pump disposed at the apex of the 
roller, and rotating a magnetic roller in contact with 

30 the roller having a small curvature. The paper of the 

present invention can be easily recycled by such simple 
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mechanical methods , and the copy paper can be repeatedly 
used for copying. The collected toner also may be reused. 
[END OF FILE] 
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